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(54) BUMP GRID ARRAY PACKAGE AND BOARD. AND MOUNTING STRUCTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize lower cost and suitably 
relieve the stress caused by mismatched thermal expansion 
coefficient by providing a plurality of solder bumps which are 
formed on a flat lower side of a package body and have a dimension 
increasing in a direction of outer periphery of the package body. 
SOLUTION: A package body having a flat lower side and adapted for 
mounting a semiconductor device on the upper side thereof, that is, 
a ceramic BGA package 20, is made of an AI203 ceramic flat plate. 
A plurality of solder bumps 22 are provided which are formed on the 
flat lower side of the ceramic BGA package 20 and have a 
dimension increasing in a direction of outer periphery of the ceramic 
BGA package 20. Corresponding to the height of these solder 
bumps 22, a printed board 24 is formed in a step-like shape. The 
ceramic BGA package 20 is mounted on the printed board 24. Thus, 
the stress caused by mismatched thermal expansion coefficient 
between the ceramic BGA package 20 and the printed board 24 may 
be relieved. 
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(54) A->^Uy H7W^y^-^ataM»tffc«Wlia 



(57) [ffifi] 

[IUi] /O^^y y K7^fi^^-^**« 




[ttlfflMtottBB] 

«rE^<>^^9 y Kr ^ffl/^y^— ^jBrtsnfcim 10 

«J i C Jfrbjc £ *X T ^ 3 # *r W L , 

mm'<>yy\) v Kr ws^y^—^MEtt^ 

nifiEnnfflJJc»^ $ frS ~ £ K J; o x , nWB/* >:/ 
^y * Kr u>r*y^^-^iWftdWE^jiass*b*r 

[»*354] B»*«i3C«<ox<>^!J s> Kru^ffl 
T\ «Wd/<^^y ^ Kr WS!^^^-^siW»d*4R 

[»*^5i s»*«iaQ4S^<>^y v Kr was 
Kr i^r * * ^r- ^«rs««^*« Sftt^it 

^ tw«ki: -raw** 2 c*4>xtt. 

[^^9] HulE^^B«HuiE^>r^y >^ Kr 



»W?9 - 1 2 9 7 7 4 



IIS*iI l o ] HttE*#ffKKttttiE^'«>^^ y y K 
[Jd*3li 2) nifS/^-//y ^ Kr u>rffly< y y- 

^1 W-feJR**L*JB*ISlCtt^4r*'t-a=ir AD 

y Kr 

co(i/u^v<vy^^-i-^,y^y^y ^ kt'W1/>^^ 
mjfn^vy</y ^ KTU-fffl^y^r— ^Srjtj6+S«« 

[^S*^ l 4 ] ±ffi^^*»««4r«tt KBBlc* 
(DfVR-CtthK L fc ^ 7 > Kv^ ^ - v -ft* L , 

gi^yjr-^ ( r bu §e f± A, fcV ^ > ^ <t *ffi 

te^ y >>-- VBijEflswfiw^ 9 - 

Sccr>fiA,fcv<^y$r^ri-^/<>^^y K7u-ffA 7 



3 



(3) 



WHAT- 9- 1 2 9 7 7 4 

4 



t fe if ^ nftfi^y^r-^ 
f±S4:*IWf*ixar. irfc^tSiriTS^^y y K7U 

[«W<ot¥il«*ttW] 10 

[0 0 0 1 ] 
[0 0 0 2] 

3tefi^fcif*««1-afcfcic. G a A s 

5 fit* fc fl-lc L fe o "Cfc Jx 
tf4<bfcv\, fllxli, 2. 4Gb i t/s.^Tt/t^v 
/u*r35iti- 3felK7 i:G a A s L S I ^yS 

[0 0 0 3] HfiC, ^yT'St*/*^— ^*«5B 

[0 0 0 4] teWc, XjCtttt(zBBL-Cf£ic-^X»Kift 

S 1 _L(C, GaAsLSIf^2, 3 , &tff 

5'7'1fil5t4 #H3£$;JxT^<5o G a A s L S I fy7"2 

GaAsLSIfr/2Wi^Ml^lf; 

4^UGaAs LS I f y ~f 2 ;cfftj££;*X£ 0 
[0005] i<7)J:9{-:, GaAsLS If ^7^2^* 
Sff 3 i:<7)P^ *«{cffi^«^fg5-^eiS$ix-&o 

*t45, a^t, G a A s L S I f -^2^»7-3 50 



ta* x H 1 1 {CTj^-tX iC, GaAsLSIf-r/2^ 
(COB) *^ILT1^ 0 

[0 0 0 6] L/j^L, V hSfil tOHM»i»tB»f± 2 

0 p pint', G a A s L S I 5" y ~? 2 £>i H^Dit^fi 
6. 4 p P mT\ W#(D«UB!R«ftf±^lE^-e*)«. 
fc, GaAsLSIf^2fi, JfcttWIt^ C £ Kl J: 

9 , &«IRriS*D:bo GaAsLSIf^2^ 

[ o o o 7 ] -t c X\ m i 2 M^J; ? fc.*3S«aw<* 

i^>nti^ 0 inn a*^saa*»-*Hj l s i f y 
ynn^mmm 2 c(o*is*5s«2-ett, Ga 

AsLS If ^y2{t t7^^QTI 3 (Qu a d r 
a Flat Package) 7 y — i/> V £ 

*x, -tix^^y > Mffil icy- K8£-frLTll£££Jx 
tl^o ±7 $ y 2 <D$SM%k&m±s jfi7ppmJft<0 
X\ GaAsLS I f ^7*2 <0 6 . 4 p p m 

L, t7V7^QFP7(DGaAs LS If 5/7'2^ 
JSffiR^fe y — K^-CCOSggfE^Ji-V^^^, GaAsLS 

1 f^/2 «ff3^r^w\ 4*«:-h#**n 

[0008] ^r-c% Jflffid. Hi i 3ic^;-rj; 9^CH^ 

3X&> GaAsLSIfy7 , 2li, ^7;^ • 
/^'J-yKTKl (BGA:Bump Grid A 
rray) /' y fr— *J 9 ±.\C^ y jr— ^^^^^L^tK^ 

-^91^, ^^tc-^y > hssi ^utv^yi ojc 
[0009] ttA/^>^ ion ii2 ic^i- y — K 

8 lCJt-<-Ca'd^^^M< "C* GaAsLS If 

^2 t<Dm<Dmm&. 9#mx vmkxz 

^5o $61C, ±7*yt<nmMm&m*. »7ppmi 
Wt\ G a A s L S I f y :/ 2 <DjRK3KflM& 6 . 4pp 

mi:i^i, f»«ifls^ai*3 o -c t tm 5 ant* 4 1 ^ 

[0 0 10] mz.. »««*ttMHLX«*©3E*«iB 
tCOV^TaStP^-T^o Hi 4(t &&(D-ty * y? BG A 
y^4r-^co*iS«S:^-*-. (A) (i. ir^^^^BG 
A^^^-^^fi^^V^^^j^iS^PjE^NT^^, 

(B) li, t7; y i'DGA^^- i/omffimxfo 

[00 1 1] Hi 3 iCTri-Tct 5 »CG a A s L S I f«7^ 

2 &-ty %y? B G A^* y >T — i? 9 tZ'*y — i/l/Jf L 

5 0 Sot, t7v^BGA/<7^9^'J>F 



(4) 



SPIT- 9- 1 2 9 7 7 4 



[0012] > Kv^-> 1 2M^7> K'** — 

VI 2(O^Jgc^cOfiyufcV<>'y 1 Ote, — 

— VI 2l(7)!i^y/i o{^ K'** 

[0 0 13] RJC, *3fitt^HLT«*<3D*3S*fti3:o 
l^rttM-fSp Ell 5 13:, t£3K<0-fc7^ ^BGA^^ 

3\ jaJIJO*ffil5S!E«ffi (surface mount 
device: SMD) fflCO«**««*r«tMi-S r. 

W»^^.fflLt, t7^^BGA/^7*-i>9 

[0014] 

iz.te&iDXotemm&fctbZo mi 3ic^Lt^&M<r>m 20 

3fi*ift«|3-ett, Aff&KiaStttflafcftG a A s L 
S 1 ^-^^2 ^^3 irCOfel^E^S^Ms 

*KDtL#>\C&h,tZ'^-S 1 0f±/J^<«fiR^n 
So r<D»fi\ t7V^^HGAvN^^^c7)S» 
»7ppmt\ ^yybEfil^Bfi«»^2 0p 

^\zy=7 y *#«±+5Sixj&**>ofc: 0 
[0015] (114 (1^ Lfr^^CDi? 7;^BG A^ 
yjr—^T*^ ^vyhV^-yi 2_h{rHA//cV<>-^ 
ffl7yKS:Jgfiltt6fc«)^ ^m^kl-i>* Vtklf-tfy* 30 

#*g< (±100^m) , ^i&^te^fcV^^i Oco 
[0 0 1 6] Hi 5 I^/T-Lfrta£*^ir7 S y ? BG A^ 
m t l*A,1Z'< > ~f 1 0 <7>{3:^ £ £>Nffi;ft*K»Ki D 

^9*, amosDM/T]cD*ffl?.tff«ffissrffin]Lr^ 

[001 7] *#Wo>RWtt. KK<oBajftSr«*T, 
[0 0 1 8] 



[0019] »*J5 2SE«.<7>*waSP l .-Crtc. SB#BiE 
fiK £ ft .fc fltrs d i* a, fcv o :/co j« £ icjt 1: r , ura d^ co 

A 3 KAMI * tt T v * £ IfP^ £ W L . ru Id' < > ^ 

[0 0 2 0] m&m 3 MK<n«9]iSB"ett:* 1 lei 

[0021] Sil*iS4ffi«055P^o^«iS-e(i, m# 

[0022] m*m5tm<v3£w<Dmmnmr*te. 

Mis oy'mn^m s aaai-wae^waEiMias ^ n 
6:^:J:ot, strict v^^y y Krwfi^y^- 

[0 0 2 3] fg^Jl 6 ffi«©»(B*iE-Ctt, m 1 ^d 
gc^<v^^y 5/ K7Wfy^7"-> J ;aJi^, mild 

[0 0 2 4] »**7«a»^*W3SB"C«:. P#*^2|d 

[0 0 2 5] »*3S9 3Ba<7>«W«B^li. »*«4SE 

■J KT u-f^o,^ — ^©+*«Jlc:»«*H, mjld¥ 



[0 0 2 6] 29*E 1 o E**>«WKI»-CI±, Sf#JK 5 

*»»S6««>i«a«*ffliBT-l4, mJfd^^y 5/ KT 
u 3!^ * * - *x<^ * jfcffl £ *bfc buBE ft A, 1±' 

[0 0 2 7] l SEftcojeWSSB-CJi, «7-«f 

[0 0 2 8] l 2 IE*©5BWKB"Cfi, l 

[0 0 2 9] m^iH i 3««^*M«B-Cfi, 
»^^*B^**LTElp^«»:cott^^<>^3:*•^-S>'< 

[0 0 3 0] iHXm i 4 Ktt<0»i5i25B-Cfi. 
*fHSB4rflf*fcU Tffimia*<^ttA/fcV<>"^Sr*+^ 30 

y KrW^V^^T'fcot, TffiJSCft 
-LB£lSffcUB< tt^»n#JB^m 

v±^ft±jf^r^ft:LI-< < (i/v/-f^tL^a^B2co^ 
[0 0 3 1 ] 1 5 8B«w*WS6Pt-x?tt, _L®i-^ 

S*0««KllMd^ 40 

[0032] 1 6 ffia^«913SR-c*i, KiSic^ 

50 



1 2 9 7 7 4 



& Z> 7£M * /u- si, & ft L , tut y - i^O 
Mito^ . nftfi a -?f ¥U 5£ JT1 ;* /u— * - nifiE'« y 4r - v> 

*mfe<»m&frhirtix\ **»fr*>'>«c < * t if *> 

[0033] JEUic93g9lfi, UJlT<0J:3Jc^J|J-rs o ^ 

£ tfeffl £ , **o/< y >?- — *J <nft m jj IpJ i ' li A, fcV^ > ^ 
^^/^za/flco-tr^ a y?¥fa&'*ytr— Ltftfflf 

T-m^ J: 9 ^^k-T 3 ^ ^riS^I tc»fp + S - t & ^ 

B* s wtLaa*sris«-c* s„ 

[0034] m^memtkn^^y'sfy y K7Wl^ e 
tt 1 0 sE*^*S«ig. ife^Uffl*^ l l E*©*^* 

it m & ft I* TtV < v ^ L X . S4K <^ A'iSfE-^-e 
[00 3 5]^ot, ^»#Kfitt, J:!9ffli«»*^ 
FSSilMS-**, J:9««jte-e*W»ffiBi:3l:*7-*t<ora 

[0 0 3 6] tM&mi 31EKooS^t-^i^Tfi. ^<>^' 
y K7U^I^7^y^it^,pW:, 

[0 0 3 7 ] ^TRJgl 5Xfil 6mffi.<n/<l/y s y*y y K 



(6) 
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9 

[0 0 3 8] 

Mol^T, El 1 -(§14 ^fiLtlit5o 1 1 li, * 

cO*Hitl£iT-&>3 0 (A) (4. i?7 ^ yt BG A^<y^r — 
^tiA/^<>^»xRiH^?,afcW'C*>9, (B) fl, 10 

S 0 i3(j:, [23 1 MTnLfcirv ^ ^ BG A/*^— 

[0 0 3 9] il(OTft7 V7^BGA/<y^-v J 2 
Ofi, Alz 0 3 coir^ ^ y^¥fe'r*fflf^$HT*3«9 . 

f;^y72 2^Ul^o ^A>^*tH^ LTfi, 6 20 
0Sn/40Pb^|tt5, #Jx.t4\ 

«T1i5 0 0 //m 4 ^JBIfflJtftt8 0 0 u mC9i5££ 

[0040] El 2 fc^i -yy > hSffi 2 4 ^ «x.tf, 
FR-4&S^y> hSW}K'MtoC^^t'# 
So /!JyhM2 4lt ID 1 {Z^-t-t 7 ^y? 

0CD(iA,fc^>y 2 2 <DiS £ 

-m, &Astcs<>'7 2 2&mm^ztzft<n&ms<*—> 30 

2 5 (j*VM47y h7"y > H ^"M^iir^Oo 
[0 0 4 1] H)l iC^Lfcir^ ^ y ^ BGA^y^-i? 
20(1, II|2U:;^Lfc:/<J > h£ffi2 4_tU:* IU3;c;^ 

GA/>^-v?2 0 (i»i7ppm) ^r^y^h 

SIS 2 4 (j|KK!SA4K 2 0 P P m) <t <nn^|RUKSffi% 

[0 0 4 2] — ilBflHr^ S ^BGA/<7^ 
-v>2 O^yy v 2 4 fc<038««3t!c|»«H^J!lU 

:bS<t, t7^ ^^HGA/N>^-v ; 2 0!^yj^M 40 
"TS 0 rcojtS^lis ir7^^BGA^ e ^y-y20(O 

< *7 ^ y ^ BGA^V^-^2 Ota, iS» 

<Dftk,1*'* % S-J 2 2r/y V FSfc"2 4 lwOS16StU-C*3 
9, .*#VM±//*:'<v:/2 2 15 ^*#^JC;j 

>^2 2<0±^££/h£<-rSC<^-C^S 0 

>^2 2«/h4^S#"Cii, V'y > h^1S2 4 C^^^^r 

[0 0 4 3] U-bc0H^t»it-e*l. ^*^*^^r- so 



10 

< Loo, «H»««*<«5paE*{cJ:8 384i"-6*S*«ra 
^MM^M^tcmO, G a A s L S I ^y?2iFfi\tlZ> 
[0 0 4 4] £ ft. H3 3 C0HS5«5ST'f4, G a A s L S 

S c 

[0045] bi 4 wifjsistfi, **w«-«*>s*as 

^-^2()i^GaAs LS If 7^2T«^ll, «fc 

ld otam ^eat-sna 0 

[0 0 4 6] ±E©*K«i6^ J:ixtf, GaAsLSI 

So ^or. mmm^&x o{&«*t\ G a A s L S I 

Sb\ M3C0|?^«jgT-fi x N2l:^U:7'y>ME2 
4^(V:^»9icEl5{c^u^7 5 y > O^fflt^ 

3B2jafi«co«56ia-C*)'6c B5fc*t^yyH*'3 
(H 1 (OPLfcir^ ^ BGA/'j/^y2 0 
tC^^L^ta^^VO-^2 2(7)U^i:^Lt, liA,*: 
y<>-/2 2^^Atl-Sfc^<7)Hfl^3 2^J*$tLX'V^ 
So #Hfl«J3 2Mte % l±^cA>7 , 2 2t^ 

-rsfc^oada^^-^-o'v ^ h^y > h^JKfiSsn 

-ci^S 3 nt^J: 9^DD^^ — >ta, lEjjS^^ — 

So 

[004 7] gisjc^-r^y > hs*3 osrceniLfc* 

^1,, iry X y 9 B G As^ y *T—i/ 2 0 cO^^^ODfiA/ 

hiL, -ir^ ^ 7^BGA^°<^-^2 0^S/J-(D^/ufc 
/<y7 i 2 2d^t6l^aot, GaAsLSI-?- 

sc^^-e^So 

[0 0 4 8] El 6 14, ^^liHiI^t>S-fe^ ^ v9 BG A 
^^^~^^«2 73teW^>tSiSll"C*>So H3 1 IZTjk-tJ: 



(7) 

11 

± 7 ^ 7^BGAA7^2 OTIt y y&— H^Tv 

[0 0 4 9] /h^l/MiA/fcV<^^SIx.KjL<7)fc^;c, 
d6i^-TJ: 9 Id, /h^teA^eV^:^, ^^^m 
Cut'ML^S^Ii^ (60Sn/40Pb) T* 
ML/:-7A'V>y7 ? 2 2aT«f^ rcQnTA 

D-><>-7*2 2 ate. ])yn—tef<n3:%w$.AstZs*>'y' t <n 

t, $VmU0)teAstL'<l'y > (60Sn/40P 

b) (OW=co§^l:J:ot, /j^^(^tv^y-/2 
2 2 4: 7 y h^U > h 4 2a<»hR$iX, 

$ b^^rix^corHltc^/u— /u («xf£, K^o. 3 

^;M4^««^, ^ hM4 OiCf^MS^IJD 20 

t, ^y > h^t£4 oiiWitWf^.-rSa 

[0 0 5 1 ] ^oT, t7-: ^BCA/<y^2 0 
(iW7ppm) ^y>h««4 0 (3RK«ft 
|20ppm) M*§gLfc£#<D % «Si««»«T»* 

fc/h$<tt5 e rc^J: *^fy v Mg4 OT'ti, 

>^/u— 7U4 4 y i>y y v h 4 2<Dmizj&f$i- 

Z) Z tfS 1 ^^ & 0 30 

[0 0 5 2] *tc, i«v^jKl*B<«e4rf»-5fc*^**W 
\^%*>tty ^ y * BGA^^-- tto.*»»ifitc^t^ 

^*j*iii*^**:ia-e*)-5 c *t7^^BGA/^^ 
[0 0 5 3] ^7>K^^-y5 2m ^^Mlg^ 40 

✓<*->rtu kin i ^<o»(kL»< 
&«t?*f*$tir^^c ^>7 p ffl7yK54^i 

[0 0 5 4] a*7^^ff=^t#5fc^o^P^lc 

^^^ir^ 5 BGA^V^— i/GOfffitlCo^T, El so 



- 1 2 9 7 7 4 

12 

*> 5 i? 7 ^ $ B G A ^ y >>— v^g* 4 £ I* A/fc 

/<>>^**iii^e>*.*:ia-efcSo ai on, *5swu« 

[0 0 5 5] i 9 {Ot Itt 7 ^ y ^ B G A^y^-v^ 

6 Ot'il /<y>r— ^(OfiSIBIcaSWffiJIJ^^ — >6 2 

li^V<y^6 4i:^icM^^c ftSWSffl'* 

7 2lt teA^c^>-:/6 4 £M «rWl*T 

5c 

[0 0 5 6] |*| 1 OlC^Lfcir^ * j/* BGA/^ y — 
v>7 01:1*5 t^Tt, 131*1::, /^s/>5r-^)E|^!:.x;U-jjN 

-;^7 2^\ v£k,ti'*>y , 7 4 £#y-fl2 b £i*}x3 o 

— t^ — ;U7 2li, t7; y^BGA/«y^7 0 

yV7 2i±, iiU:/<>7'7 4 iRUvx^^fflv^tM 
[0 0 5 7] H 1 0 t^TP Lfcir 7 ^ y ^ BG A 

6 ^ it T I > 5 S l>V ^ y *r — v^(7) ^JgTj-ffiKl^i- L T 

F/f/E^ffig (WML1±AL1, L2 + AL2) 

[0058] ncoJ:5lw, ir^ ^ ^ BG A^y tr— V 
6 0, 7 on, m£j^&^n7£fctfte?LZ)<nx\ itimcn 

[0 0 5 9] J£JLL % **qB<©*ft«lcJ:«)ttq8Lfcd^ 
**Wttrn^©*tlt«ic|R^*ix6t > <o-Cfi:4:< , * 

[0 0 6 0] 

tot, S!jficoffia*?RfflOi?7 ^ ty^¥*^' 
< Loo, SftB8*ffiftw^fi<>i-J:9^i-Sfi5^4rig 



(8) 



- 1 2 9 7 7 4 



13 

[0 0 6 1] 6 &m<D y h7Wi/> 

y^-C?, tt*«7.XI4 8Kt»<OStR, »(«I*59X 
fil ott<w*J6*it, 3feWc3**«i lE«w«-fS 

co iS m * ffl * 1- n , / < y >r — *s (O + SB ! c Tf^Jc £ *i , 

±ot\ ft&ttntky*'** xlcfctttZtl*. <fcoT. 10 
So 2E*©^y-/^ 

/v tz'<>y& Six 5:^ Bb" Jt -C # 6 c 
[0 0 6 3] »*Jai 3iBgtC0^JCiol^Tfi, 

^/u— y^SflgjastL-Xi^o t£oT. &KSKftKc» 20 

[ 0 0 6 4 ] 5^1 6Ef^y-/^y y K 

[1 1 ] ^P^iCf^^^ir^ ^ 3/^ BG Asiyfr— 
« 1 j6*«|W*iftbl. (A) hfc, iT7^^BGA^y 
-5r— ^©liA/^O^JgricflB^CjafcH, (B) ti, ir 
7 ^ y^BG A/> *r — i/cDlSriSil 
[0 2 ] *«Wfci«*35*E<0!B i S8*«<0«5KH o 40 
[0 3] 1 1 l^Lfci?^ * BG A^s/^r— i*nH 

[14] *«R[c{«t>S«^XBco«i.*JikM(oWtt 

(Ho 

[0 5] *KW\C%frZ>-7)) V hXtR^K2j|*«cDfl| 
[1*16] #^iC^fc>&ir7 S BGA/v;^ v^cO 
[El 7] *&W'^&ioZ>~y'V > hS«©IB3lI.lS0y<D3P 

[ffilo 50 



[18] *^|:«i?5t7$y^BGA^7^-^ 

[19] *-Ji591l-«^5ir7 5 HGA/^>^^ 
SB 4 ^M^J £ li^fcV < > zfMtimfr h Efc! Q 

[Ml 0] *^IC^fc»5t7^ ^BGA/n>7^V 
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